[CN 1377333 A] 

Title ' Process to separate 1,3-propanediol or glycerol, or a mixture thereof from a biological 
mixture 

Application Number 00813760 
Application Date 2000.10.04 
Publication Number 1377333 
Publication Date 2002. 10.30 

Priority Information 

International Classification C07C29/76;C12P7/18 

Applicant(s) Name E.I. Du Pont Nemours and Co. 
Address 

Inventor (s) Name D.R. Corbin;T. Norton 
Patent Agency Code 72001 
Patent Agent jiang jiancheng 

Abstract 

A process is provided to separate 1,3-propanediol, glycerol, or a mixture of l,3"propanediol and 
glycerol from a biological mixture using a molecular sieve. 



[ 19] ^^xmmmMmrm 



[5l]lnt.Cl' 



[12] tl3=^l!l*il^m^ 

[21] 00813760.9 



C07C 29/76 
C12P7/18 



[43]^i?FH 2002 ^ 10 J 30 H 


[ll]^3F^ CN 1377333A 


[22]«jtH 2000.10.4 [21]*fl|^ 00813760.9 








[3211999.10.5 [33]US [31160/157,773 




[3211999. 10,7 [33]US [31 160/158 ,204 




[86]He#i» PCT/USOO/27257 2000.10.4 




[87lH(Si^* WOOl/25178 ^ 2001.4.12 




[851iSXBftl»eiB« 2002.4.1 




[7ii*jtA mm^nm^^m 








[72]«ilA D . R . 






n.mw^^ 1 M %e5^5 is js mmn^Le m 



[541 1 ,3 - ^ig-a-tiii 

[57] IRS 

imr-ni'mm^mJi^^mm'^ifss'p^n 1.3 - 



CO 



?i] ^ ^ ^ 



1. — #AA.>.^^i^t^^4^>^6^:^>^, P^i^^vktL^^^-ULT^^: 

(a) ^^^^ 1,3-P^j:ig|, -thidbil 

MEL. BEA. MOR. FAU, LTL, GME. FER, MAZ, OFF. 
AFI. AEL^ AETk:^^454h^;fij-^ilj^>^;540I^6^#*|-; 

(b) ^^m^)^y^^ -^i^-^M^m, p/f^m^^^^]itt\ z^^-.y^^-^ 

(c) >^t^AK.-^m-(h)^^^^l)$-^m.^ -th>^ik. 1,3-^^ 

(d) '&i4.*k.*J.:i^^(a)-(c)J.:>'— ^^L. 

>^;5 , /A^/f ij^ iV^-^if^ t 1,3- pff ^S|.?f^-t^ >ife 6^ v.^'g- 

Mf. ii##4SL^ ?'J(b). (c)^'f^i^6^(d), .^;^ii#»'>CT#4^: (a)' ^ 
h3-^^m^M-7^^^^4-^^^j^^)^;S^m. ^>^>y. 1,3-^— ^j^-^ 
y^6^>V%'g-i^tit#'^i*.^W l,3-^^a|is^.-t^>^, (b)' ^^#^(a)'6^v^ 
;5^— ^;ril)^^#J-^'H»7^ z.m-.yK^-^^'iirn 0,-046!: 
7jcig:>g.; (c)' »li:^.^i^4i?L(b)'6^>^;5^M.6^ 1,3-^— S^i^-fehj^; ^(d)' 
'&i^iik.:t.X:J^^^>?'J(a)Hc)'^:>-— Jvt^^^t-ftfi^ i,3-^^g|^ 



1 ,3- ^ ^ mA^Hk^. ^ ^ ^^Mm&^^mt^m- 

6^^^^ 3GT l^@l6t.t^^;*^t^^^M'ft^ . 

^Xi^tT^^^'J^/" l,3-^-=iSf6^^#it:;^S. st^ik^^tL^^-^^ 

l,3-p^J^B|^it#>t^i^^^;SlS'J/*^i^jfp/^^a:^j^i^^5^^ 

'^^^(Mahnowski, Biotech. Prog. 13(2), 127-30 (1999)):|^>'>#;?f7 
^ifn^A^v-X^n^^J^:^^^ . ;55 — ^t>^->g.4l.^(DE 86-3632397)J?l If- 

49>^^5:HPLC^^ 1,3-^— S|(Mao^. J. L/^. Chromatogr. 17(8), 1811- 
9 (1994));^jO:^/f^^6^. >^adJi=-^■^f'^>t#^^>a#:#6^^^'^5L-5r^>^'^ 



j^l^^h l,3-^Ji.§|^/^i(,^|^:^-^6^it4(Cameron^ Biotech. Prog. 

14. 116-25(1998)). gjitb, \:i-^^^■^f■m^M^mtm¥i^n 

^^n^: M2/nO«Al203«xSi02«yH20, M An-f^Pa^^, x>2, 
yAii7>^;5^^LPii':^^7jc^;|^.^^^6^^if:, — ^t*/ 0-8. J^^m^^ 

TL^T^x 67LSfx STtJf. lOTG^f^ 12 7ti^:^|5)M>^frfj-f:^^^^^o 

-f 6 70^-1^0 fi*; 0.26 nm, )it-f 8 iLil?;ifi7'l"7(7 0.40iim, ;tt-f lOiLJfifij 
fi^ 0.55 fun, ^Jij^tt" 12 itJ^^ij-ri^ 0.14 nm(it^$tii.iKX^it^M-^ 



it?Sii/^. l^iHiKA^NaA4-?«LtB^^^L^:5L^^^'Ji*?^<?0.3 mn^O.4 
nm, i7q CaA it^j^^^^iLi^^l^ 0.5 nm. 

fQM'f-^m-M^f-yf^^^i^m.^^M.^A^m. Guenzel ^(Chem.-Ing.- 
Tech. 62(9), 748-50 (1990)).^ l,3-,^j:LSf/7jci^>^6^^^ :^^;t^,^T M,4S 
NaY> silicalite; ^in^^-it^^^^ 0.12 g l,3-p^-=-9^/g #;5 . ^ 
^i:, 'f^b.'^^>it:#^lt;-t^>*6^i^#'^i. SchUeker ^(C/ie/w.-/wg.-rec/j. 64(8), 
727-8 (1992)>fi^ 'P^-'I-ii^, ^SM^ r^^i^ t l^l^-fehj^^^d^^^t^.f^-A 
Wt,>^/fii.5'j6^ 1,3-1^— S|-J^#/"^^p<7 2.5 g/Lhr.Schoellner^(J. PraAt. 
C/?e/w. 336(5). 404-7 (1994));^.^^! X #;5 . Y #;5^— # 

Na-ZSM-5 •;^;5 . itSd Na-ZSM-5 >ffei^ X >^;5 ^ Y , -fSX— /fc-=r 

e.^^^ siUcalite >y^#7jc^>^tEJ'ltZ^S|. ^— >1v^i^(Sano ^ 7. 
Me/n6r 5c/. 95(3), 221-8 (1994))t , ^Z-^m^^^^JLifii silicalite Jf^ 



;^^h, H-zsM-5 tH^jg e.i^m^AK7K7^';^^^n^Mim.^^^M^m^ 

-X-^(EP 645371), H-ZSM-5 (Si/Al=14)^i^^7m>V^^d^ t#:^^#,^ 
^^m^ek^m^ 6 ^^^-t^tM 3 4-^6^ l,3-i5e)^g|-^ 

'If^JL^^^y^ffim^, ^JP 01153058 t. iti±;?l>^;5^Pf'l-^;?] 
m-^^H^^mf ^^^^ ^^^^^ , ^i^^ ^ |5J 6^ 

'^^Hk.itM.^^m^^'^mt l,3-i^Ji#. -^>*^ 1,3-^— Sf^-fel- 
y^^^-i^^^his^:^'}k, #^'JA^/^i^S7^t#., ^ttm^^J^i^^M^^ 

iS^ilWit^#l^>f^-5r^ 6^ 1.3-P^— Sl^;^, dfejilfcj^ 

^/fii>^-Si^|j MFL MEU BEA. 
MOR. FAU. LTL. GME. FER. MAZ, OFF> AFL AEL ^ AET 
;S.46##^-^il^>l|i;5;N|S].fit#^1-; (b) ^#^(a)6^>^;5 4^^#l-^ 
^-^ii^52l^']'^'Jd!o^2:,Sf:7Kii:>g:i<,^^r'f5r CrC4S|-:7^ (c) iit^ 

J^'^m^Qo)hij'^:^'^M l,3-^^g|. -^>^^ 1,3-^— if-^-fehv-^^t/'a-^- 

#m(a)tiSt#^-^>^;5, a>^^>>fii:ii^>.^^i^ti^#'fii4-Am 1,3- 



ii#^XT^4^: (a)' 1,3-^— 6|^-^>^6^i^^i^^^^^>^;5 

(b)' 'f^#^(a)'6^>^^^-#^^#j#li, ^fr^miSLM^']-iip^z:.m: 

^jcig-^^^^i-fsr C,-C4Sf:7jc>gL>g.; (c)' »li:*:>y.#l^(b)'6^^-f iTIi^^lfcil^L 
yl^^^^^M l,3-^^^Sf:^-tt->^. 

S 2^7FT>y^;OM^#;5;^)5fe.M.l,3-^— Sf, 

® 5a ^ 5b ^^'J^VF>^^^J5fe;^#;t^#^;g.^4tb^PH- 1,3-^— gfifa 
-th>*6^^4q^. X ^^4.^^;S¥j^m, ^ Si/Al tb^^-f^^-^t. m 5a 

?fci 5b ^/f ^ ^ i^t^'i;^^ m . 



■sTJ'^iiif'J^-^'&i^^^^&M^t^^ 1,3-^— -^j* 
"y^.'fi:/^^f^:^ii}" itiji^^^ ISPR. 

"1,3-p^jLSf" 6^^^7^3G. 

"Qmax" jfp "Km" i^M^t^:k.^AmM 1^^^ Qmax/2 8t6^#.^ 
^>l/fh(g/L), 

^^jTI A^4^^;CJ:^^>f^^6^ , :?fJL^ R. Szosak, Molecular 
Sieves-Principles of Synthesis and Identification, Van Nostrand Reinhold 
(1989)^ 2-^y!?:^^^3L,^^^;G^^^^^¥j^'^:^m^'-4^^^ 
Xi&fc.&^^ie^T^-^^*^: Meier Atlas of Zeolite Structure Types 



(International Zeolite Assn. 1978); Mumpton, "Natural Zeolites" ^-f 
Mineralogy 14:1 (1977) t 6^ ii; Smith, "Origin and Structure of 
Zeolites" Zeolite Chemistry and Catalysis, ACS Monograph 171 

(American Chemical Society, (1976); Breck, "Zeolite Molecular Sieves" 
(Wiley, 1974); Dyer, "An Introduction to Zeolite Molecular Sieves" (John 
Wiley & Sons, 1988); Szostak, "Handbook of Molecular Sieves" (Van 
Nostrand Reinhold, 1992). 

(as-synthesized) if^ vjs m T ^ -f- i^: jtf ^ ZSM-5 ^ 
(Na,TPA)„[AlnSi96.nOi92]~16 H2O, ^-f ZSM-11 (Na,TBA)n[AI„Si96. 
„0,92]~16 H2O, TPA^TBA^^'Ji<7C^^^^P0^^^E9TJ.#■ 
it4^4^:y%.;0:^/f;^^6^#>^>5r^#itj&'^;5#^:5f7iL^(Donald W. 
Breck; Zeolite Molecular Sieves; ^^±x.). M >^;5 1 6^ M^^H" 

■^yy^^^m.^^^^i^^'i^mtm^^^Amm^o h-zsm-s ^^oj^l^^ 
5.5^. 

^—^^^^^^ . ;^^mm H-ZSM-5 ^A/^^L^I&i^^^^t^^ 
l,3-^^i§|. jfc^K ^Zjm-/7K4^ ZSM-5 ■a^J^Xm^'A, ik 

^^'^m. 1,3-^— g|6t^X]?,^J|.. ^^it# l,3-^^S|/^i^6^,t.lH7»|t^ 

i^ii 94.7%. B.m;^^mMmz.m^yk,mM.^Am^ 1,3-p^^si, 

^ C1-C4 m^^:i^Mjmitm^^ , l,3-^-^S|6^)^^A^J:?STii^t. 

^%^A-^%^^3L^^m. 1,3-^— g|. il^H':5^>^l^^^T^'e:la^>ft 



(5), VX^^ l,3-^^#. 3). itm-^it 

^— ^■5r#i^#6^ ^;5fe;^r1^t, >^-;^;5 H-ZSM-S (Si/Al=140);yiiL 

(0.132 g/g)^2± T 4^>l^^^/f ^iBt^C'^H'' Schollner ^) 33%^^^ ; 

;^ 0.17 g/g Qmax)Mi±^>^J^>/f#Stfe-^ 4^80% 

-^F^o H-ZSM-5 >^;5 

(Si/AI=140)^ H-ZSM-5 #^(Si/Al=150)6^^^ir^^;r^5&^^^.t^^ 
— ^;5fe:5-1^t , ^'J-/?] H-ZSM-5 (Si/Al=500)i(, H-ZSM-5 

#;5(Si/Ai=i5), ^/vj^g^i#^;^ti5JfH-:^!±{ i,3-^^Sf^-^>*, Pf[^y^ 



■:^^^¥]>^^ iTI -k^ H-ZSM-5 >^;5 . Si/Al- 1 5)^ J^j^g^ig- , yix 
^tWi-it^-^i^^^. ^:^m^^:^^^^i\t . -^y^^ 1,3- 

ii5>j6<>i|i:^;tL^90%. H-ZSM-5 (—#t#f:^^iiC 6^ MFI) 

6^. >/?)-f^J^s^i6^6^*'E#;5TV'>^i4ij: MFL MEL, BEA, MOR, 
FAU. LTL. GME, FER. MAZ, OFF. AFI. AEL jfp AET ^:i;5L46# 
#^^-^il##^>^;5;fll|SJ 6t##. ^i^6^^;f^&:j#FAU. MFI. MEL 
^BEA. ^^^^^^:^^4^m,i^ff[^^¥}, #iL^W. M.Meier -^^^S 
i€(Atlas of Zeolite Structure Types, ^ 4 #J^L_L5L), iS^^^^^iJI^ 
^^'JT^X^^^'^2.:^P|.-f Si/Al fcb('t?'J:i(tT>5). ;^JiL }±} #^)^;5 

-f^iiLijC, eL^^■>^;5^f*J6^^-^!r|6^)i^;g.»^^X;lJ>'XT;^iCi^^^: (1) # 
ff^i^^^n^^^^Mr^m ©Sr^J^, #JL^^;f.i^^E9 ^gt(TEOS)t 
2'J^Bt^;JL; (2) #^#a-ai±^:fe, #i^^iS.i^^i±>^; (3) 
>^^E.i,l^t,^tf- 550X:;*p^3'J^Bt. ^i^^M.-^v-xm^:^itt\ik. iZ. 



^ . •5^^:^4^5.J'Jat>^ i^v:^T^^'^'l6^^t^, d^n^i^i^ A/a«wa/ of Methods 
for General Bacteriology; hiilipp Gerhardt, R. G. E. Murray, Ralph N. 
Costilow, Eugene W. Nester, Willis A. Wood, Noel R. Krieg ^ G. Briggs 
Phillips American Society for Microbiology: Washington, DC (1994) 
^ Biotechnology: A Textbook of Industrial Microbiology; Brock, T. D., 
^ 2 Sinauer Associates: Sunderland, Massachusettes (1989). ^ -f^ 
IT ^^4.^^^#6^^4-^i^^'J . P^#J'a8|-jfo#iH-# i] Aldrich Chemicals 
(MQwaukee, WI). DEFCO Laboratories (Detroit, MI), GEBCO/BRL 
(Gaithersburg, MD)ic, Sigma Chemical Company (St. Louis, MO), ft^^^ ^ 

is^^6i}^:M^-kpT: "sec" "min" A^g^^t, "h" 

'bH, "dP "jiL" pl^g^^tfl-. "mL" "L" 
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"g" A^n^, "ng" A^tm.^, ifb "ng" A^t^mi^> "v:v" 

3G 6^^>l#iti± HPLC il GC 

^ Waters 717 ll ^W^^. Waters 'J M'ft(T=50'C). Waters 

410 J.#>tit^ Waters 486 ^ilPftJ£t^'J^(l=210 imi)Se,^ Shodex HPLC 
;^i(SH1011 sugar;M-,300imnx8nrai);^|-^ l,3-,^^S|d^>^l:, >.t^/|=ii<7 
O.OO5MH2SO4, ^jL>.til^ 0.5 ml/min. .^#;X^#7t7 ^it^-f- 
-ftT, l,3-^-=-S|^-^>^^M^ 26.7 ^^fjftT 21.2 ^#Bti^M.. 

ititGC/MS-iiE^ 1,3-^— Sl^t/^i. J?J GC/MS>$j5i^^^>^^-5r 
«^#6^#>i.^i^^##ii^t^#o -f^^ — jf'];?] Se.^ HP Iimowax ^ 
JiSf ;ti(HP19091N-133, 30 m x 250 mm x 0.25 mm)6^ Hewlett Packard 
(HP) 6890 GC ^^^^'sk^T 1,3-1^— Sf^Kj^*. m^K^^^^A^C^i^m 

;^J^^^>S>^^:^^At=0 at lOO'C. ^'Iii^ia^ t=3 
Bt^>S^250iC. i^250-C'f?:#J:^t=5^4t. #.>.ti4^ 2 ml/min. # 
^u]^4)^^^.A 1 ml, ^^^^^y, l,3-pe>^S|7fo-feh>^^^ij^ 2.5 
^3.65^^tBt^M.o 

pAH48/pDT29, 



'fttrsl'^^dtf SI. e.^:Sl^iiT^^l.^^##(Yamada^,.4^nc. Biol. 
Chem. 53(2), 541-543 (1989))^^ ® (Hunter ^, Biochemistry 24, 4148- 
4155 {\9S5))^ ^X-iAmmo^^. fm^^m/^^-^'^. it^^^ 

i±;^^S^^|t— '^^frf|it^^(Gottschalk, Bacterial Metahnli^^m 
Springer-Verlag: New York (1986)). ^mm—^^ik^^^^A.^^^J^m 

C7 [Int. Symp.], 7^ 415-32 (1993). Editor(s): Murrell, J. 

Collin; Kelly, Don P. Publisher: Intercept, Andover, UK). |5j#, ^^^5^^ 

>i,(Ca«£//fl?a)#^^#^##>fJCit^#.^il>*^(Suler ^, Arch. Microbiol. 
153(5), 485-9 (1990)). gjjlfc, ^M^h^m^fiJ^ir^^^i^^-^atL^^^^^ 

>ri^>t^ it. MH-^^^-^-feM^. #i5'J>±^ Co(ii)ik?F»/iL^ 
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i^^^A.'tm ii^'^ ^J^M^it^i^^M-. -^H^ Luria Bertani (LB)i|-#->^. 
Sabouraud Dextrose (SD)i#:^>^ic.#^i|-;^J.(YM)ii-;^;g.. ^'t:^^^ 

-^it 6^ JSt^ pH SI pH 5 .0 J. pH 9.0 ^fS] , ^ t pH 6.0 J. pH 8.0 
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^^it ^ t m at^f^^^mi-^mik'^H^ pH. 

A^^5:l^;0^^/r>!^^6t, Brock (^jALJi^)t4^5'J^^'^']. 

^X-^3L^^S^^4-^i^i)^Pf\^J^i^, Brock (>f^JC.JiX)ii^i^T ^#t;5->^. 

^ ^ ^ n iCitrobacter) . m ^ M M, 
{Enterobacter). ^Clostridium) . M.'^i^^^M,{Klebsielld). ryu 
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it ^ ^ >^ 6^ ^ # -ff -J :fto #7 S >^ {Aspergillus) . ^-^M, 
{Saccharomyces) , ^^^-^M, (Zygosaccharomyces) . -1^ # g$: t% ^ 
{Pichid). A.^^^-%M,(Kluyveromyces). "i^^^-^MCandida)^ 
^-^M,iHansenula). Dunaliella. ^^^^^\^-^: M,{Debaryomyces) . ■ 
M,(Mucor). Torylopsis ^f^^f^M,(Methylobacterid^, Tv^^^^iH-M. 

(Bacillus). i^^^^^iEscherichid). ^^J^^ M,{Pseudomonas)^'f^% 
WM,iStreptomyuces). ^^^tM'f-itm -f^^m 6^JiiCII:^6t:ti^^^-f- 

^#^^^6^#;5■5r^X#il;f;^516^rl^, ^^^Zeolyst ()a##:5i7 
PQ) (VaUey Forge, PA), Sud-Chemie UOP (Des Planies, IL). 

Uetikon (^^db). 

# 23 g H-ZSM-5 (-75% H", 25% Na^PB M ^-^#f; Si:Al=25; 10%^ 
;5, 30%^^^4S3^i>^^.J)^{±{i^(J:^^ 1/8 ^•t)i^^5'J Amicon ^ 
(Millipore Coporation. Bedford, MA) (40 ml ~I" ID)t , ^X 0.8 

ml/min ^i^;^^^i##.>i^(47 g/L 1,3-^— S|)iti±it;|io iMyJlit^^X 
^^J?.^SiJ 1.3-^— g|.^^Ait;t£(Pp^ l,3-^j:iS|6^tbPi^L;t.^i=-^Oj:^l 
>^Bt(t=90 nun)). ^ t=120 min Bt. 0.8 ml/min 50:50 (v:v)ZL.Sf : 
7}Lz^itit^, v>^J5fe./K,#.^Pf'h6^ 1,3-^— S|/^f^(@ 1). 

#:^AI#6^ 1,3-p^— S#6^>t*A2.10g, 1,3-^— g|^;t* 

A 1.99 g; if^^^j/^J^IUiJtif A94.7%. 
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-f^*^^ H-ZSM-5 1)6^^(1 l^i^i^.; 1.875" ID)1S3fe^ 

8.0 g/L 1,3-^— Sf, 29.7 g/L#>^). iti±4^^^^t;ti(10 ml/min) 
5% EtOH/95%7jc, ^.^'^^ 50% EtOH/50%7jc, ii5»)^9^^>»f 
5% EtOH/95%7jC'^flltl{;;p;i^^6^-^^^, SQo/o EtOH/50%7jcij|.gfeSiL{fc 
1,3-F^— S|. 5%EtOH/95%7jc^^JS^(t<23 5.8 g -t^■;^^Fu 1.8 

g 1,3-^— S|-6^^^(>t^:tb-t^>db:l,3-^-:^S|■ = 3.17), 50% EtOH/50%7jc 
#4J^(t>23 ^4t)/^^ ^^9.29 g-^>^^ 13.5 g l,3-^^9^6f;^^(;^l:tb 
1,3-p^— g|:-^>* = 1.46). matt., 50% EtOH/50%7jc#4^;j=iI^i^ift#|-(^ 
±Vt 1,3-P^— B|:-fel->*> = 0.27)^ri-r.^:i^it;6oT 1,3-^— ii^:#>i7 6^tb^. 

jth^h, z:.Sf;fgiJfti^7jc,7n,-r^:t6^^^41:>\ mtit^^y^ 1,3-^ 

J^S|6^f 50% EtOH:50%7jC'^>^^^2^;>-6#|^#r^. n^j^^S^VJ^m 

^^'t:'[tyLTil-^:^-5r^l.#.— 2). 

^^^^ 3 

5 •;^;5^^ibi^(4^;5i'^'J 1 ^-^J?)6^M^;tll|Sl)6^4i(5) (1 L ^i^.; 1.875" 
ID). #^&^>y^^^#:i./^ l,3-^-=.^6t:U^;^fl^(FM5 pAH48pDT29) 

i£:^t35 'J^EIt. -^35 'J^BtEtt, .5t#:S.7Fii; l,3-p^-=-S|:l/^(0.8 g/L hr) 

^imM^^mkrf^, 4^m^?^r-i^^m. 'Mspr;^^(#^6o 

min; v>t 6 ml/min il^ife^),^ , l,3-^^a|6fj/^#->fL^it;^ 3^(^^.2.1 g/L 
hr. ^^^^ ISPR 1 12 min; yU. 6 ml/min i;.fuJ.>B^)>& , /^^ 
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t)^it 60 g/L, i*— #t'fiL;#.^tb^^'r-fr /X(36 h Bt^ 30 g/L)iti'o 
100%. .t-^:^RA^(g/Lh)4^^'^/>JL4fIJ=bJt;*o40%, iti±^^ OD iS'l 

4). 

^^^'\ 4 

»Jt^H-ZSM-5 (Si/Al=140; wr % Na2O=0.02; 0.5 jum ii^Wi^n)JA^^ 
nt^mi^^'^^^S^m l,3-P^J^g|.6t'lt>>JL, ^^#(200 rpm)T, 



[3G];wi# 


[3G]+#f 






3G#^ 

g/g 


g/g 


(3G/gly) 


83.16 


68.15 


6.86 


6.69 


0.132 


0.002 


83.860 


41.58 


30.14 


3,43 


1.00 


0.115 


0.025 


4.705 


20.79 


13.39 


1,72 


0.00 


0.073 


0.017 


4.311 


8.316 


5.53 


0.69 


0.00 


0.026 


0.007 


4.053 



itMlT^m^TO.U g l,3-^^S^/g#;5 6^^^. iti±^^/fii.lfc 
^it^fM^^^(^^. -i'-Y^ikM^^^i^^^^ 0.178 g/g (1^=0.996). fli 
Km ^ 20 A g/L 3G. 

^;g^-^'J 5 

Pft^#. ^^#(200ipm)T, 'f^.^H^^Ji^i:>^(#:^i;22'C)^4tt#-«i24 

:ftag SaffTif^, H-ZSM-5 (SiyAl=140) i;^^^^^ 4 t^i— #F^^) 
;f;<>U^ l,3-P^^^?fp-^>i».^.^ #(0.0179 g/g.t^^'f^)^&^ife^->f;|^l^>^ 
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(2.82:1 l,3-^^§|-.-fet-vi7), 

^;*^^L>^;S, ^ilit^^ #(0.083 g/g .t^ ^ ^^6^i^#'l±(3.88:l 
l,3-,^-r.S|:-^j*). 

^;gfe^'J 6 

Zj^^m-ik^Mf^A^^^'^M, ^^#(200rpm)T, ^^«'J* 24 'l>8t 
(1300%), i"7jc.htsf.j^ 1 . 















H-ZSM-5 (I) 




2.641 


2.2981 


12.98 


H-ZSM-5 (II) 




2.667 


2.6406 


0.99 


NaZSM-5 (III) 




2.67 


2.3264 


12.87 



m^^y^^ ^^^ifpT: H-ZSM-5 a) (>li;&a7vAl ^fi^^j>& Si/Al=14.8; 
%Na=0.08%), H-ZSM-5 (II) {^%^^ik^^^m\ NaZSM-5 (III) 
(Si/Al=15). itit^ 2 L 10% NaN03 7ic^>^-f 9O'C^0 3 1 
'h^^r^^iii. tft»T#*#^/f##^^^^t^^*iL: #>^>^^>^ 60'C/ 
'J-Ht6^Fil>^#J. 500lC, >jfe500-C'f^F:#10^, 60 
"'C/'J>0t6^il>lfh^55O-C, ^550-C^^#5 'J^Bt, ^4^:*P^ 1 lO'C , f^^Js 



- 18- 



m =^ w m 




- 1 - 




-3- 




-4- 




o 

CM 



CD 



T 



T 

o 













GO 






CVi 


o 


O 


o 


o 


O 


o 


o 


o 


o 


o 


o 



IT) 




LO 
CM 



m 



03 
CSJ 



GO 







1 




1 




1 


1 








o 


CD 






CM 


o 


GO 






CM 


o 














o 


o 


o 




o 


• 


• 


• 


• 




• 


• 


• 


• 


m 


■ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 



O 



